The deficit of executive functioning was found to be associated with attention deficit hyperactivity disorder (ADHD) in general and its subtypes [2, 8] . One of the important functions of central executive is the ability simultaneously coordinate two tasks.
Objectives
The study aimed at defining the dual-task performance characteristics in healthy children/adolescents on the computerised and the paper and pencil dual-task methods; investigating the effect of task difficulty on dual-task performance; testing if the paper and pencil version of the dual-task method is giving the same results in ADHD and healthy controls; investigating whether the dual-task functioning in ADHD is defined by the general motor functioning and comorbidity factors.
Method
The study investigated dual-task functioning in 6-16 years old 91 typically developing controls and 91 children with ADHD. The 91 children with ADHD have been diagnosed in accordance with the DSM-IV criteria for ADHD, its subtypes (ADHD-C, ADHD-H and ADHD-I) and of comorbid disorders supplemented by the information from the Parent/Teacher Disruptive Behavior Disorder (DBD) Rating Scale [7] . The normal controls (NC) had a mean of DBD 23.50 (SD = 13.11) and children/adolescents with ADHD had a mean of DBD 64.25 (SD = 20.17). The 91 NC chil- * Corresponding author. E-mail: kate inasaridze@hotmail.com. dren were matched as closely as possible to 91 children/adolescents with ADHD group for age and years of education. The healthy controls had a mean age of 9.65 (SD = 2.66) and children/adolescents with ADHD had a mean age of 9.73 (SD = 2.68). The NC had a mean years of education of 4.46 (SD = 2.65) and ADHD group had a mean years of education of 4.46 (SD = 2.66). There was no statistically significant difference between the total raw scores of WISC-III for NC (mean = 269.77, SD = 73.17) and ADHD groups (mean = 252.01, SD = 81.34), t(175) = 1.525, p = 0.129. The significantly more boys with ADHD (64%) than NC boys (46%) participated in the study (χ 2 = 5.682, df = 1, p < 0.017).
The experimental material included computerized [3] and paper and pencil ("Tbilisi paper and pencil motor task") versions [4] of the dual-task. The List Memory Task and computerized tracking task or paper and pencil motor tracking tasks were performed singly and then simultaneously. To investigate the task difficulty effect on ADHD in dual-task paradigm three difficulty levels were defined for the verbal and the computerized motor tasks [6] . To account for the overall changes in performance across both tasks the combined µ scores were calculated for each participant [7] .
Results
For the computerised motor tracking there was the significant effect of type of task, F(1,179) = 27.187, M SE = 21.776, p < 0.0001, η 2 = 0.132; of group F(1,179) = 5.642, M SE = 158.564, p < 0.018, η 2 = 0.031 and an interaction F(1,179) = 4.298, M SE = 21.776, p < 0.04, η 2 = 0.023. For the List Memory Task the ANOVA showed a significant effect of type of task F(1,179) = 22.88, M SE = 0.009, p < 0.0001, but no effect of group (F < 1) and no interaction (F < 1). The µ score for NC group (mean = 101.51,SD = 10.34) was higher in comparison to the group with ADHD (mean = 98.43, SD = 12.01), but was significant at one tail (t(179) = 1.847, p < 0.066). For the paper and pencil motor tracking task and the List Memory Task the ANOVA didn't showed a significant effect of type of task, of group or interaction and no significant difference was found in µ scores for the study groups. The subtypes of ADHD with or without comorbidity disorders didn't differ in dual task performance.
The moderate magnitude significant test-retest reliability was found for the computerised dual-task µ scores (r = 0.36, p < 0.0001) and for the paper and pencil dual-task µ scores (r = 0.37, p < 0.0001). For the NC group moderate magnitude significant test-retest reliability was revealed for the computerised µ scores (r = 0.50, p < 0.0001) and for the paper and pencil µ scores (r = 0.39, p < 0.0001). For the ADHD group the slightly low magnitude but significant test-retest reliability was found for the computerised µ scores (r = 0.24, p < 0.025) and for the paper and pencil µ scores (r = 0.33, p < 0.001). The correlation between the µ scores of the computerised and paper and pencil versions of the dual-task was defined (r = 0.26, p < 0.0001) to find out whether these two versions of the dual task are comparable counterparts of each other.
The general motor functioning assessed by the Movement Assessment Battery for Children-Second Edition (MABC-2) revealed significantly better balance (t(170.499) = 2.713, p < 0.007) in NC (mean = 63.95, SD = 17.91) compared to group with ADHD (mean = 56.98, SD = 16.04) but difference on the total test score was significant at one tail (t(168.776) = 1.918, p < 0.057). The computerised µ score for NC group was significantly correlated with the MABC-2 total score (r = 0.26, p < 0.017), balance score (r = 0.34, p < 0.002) and was determined by these factors (for the MABC-2 total score F(1,169) = 7.137, M SE = 110.171, p < 0.008 and for the balance score F(1,169) = 10.604, M SE = 108.044, p < 0.005) while for the ADHD group significant correlations were not found between computerised µ score and MABC-2 total score, or balance score. The paper and pencil µ score wasn't correlated with and determined by the MABC-2 scale scores for NC and ADHD groups.
Conclusions
In general: (1) the dual-task coordination is available in children/adolescents with ADHD in general and in its subtypes as in age and years of education matched NC; (2) Increase of the task difficulty in dual-task paradigm doesn't affect disproportionately children/adolescents with ADHD in comparison to age and years of education matched NC; (3) The paper and pencil version of the dual-task method is giving the same results in ADHD and NC as computerised version; (4) The dualtask functioning in ADHD in general and in its subtypes is not defined by the general motor functioning or by the comorbidity factors.
It can be concluded that dual task coordination is not distinguishing NC and ADHD and the subtypes of ADHD as was found in other studies [5, 9] . It is proposed the separation of neural processes underlying the dual-task performance and executive dysfunction associated with ADHD. The study supports the concept of a separate cognitive function associated specifically with dual-task performance and provides evidence for the independence of the dual-task coordination function from the other executive functions that are compromised in ADHD.
